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I. INTRODUCTION
For developing countries, aid provides an opportunity to reduce poverty and enhance growth. Through aid, a country can finance an expansion of infrastructure, the provision of services such as health and education, and other spending aimed at poverty reduction. However, many factors can impair an effective use of aid. For example, if aid is volatile, initiating long term projects that require steady financing could generate financial difficulties in the future. Similarly, when capacity constraints are acute, an increase of expenditures might exceed productive capacity from the economy, to the point where inflation could rise. In addition, in case of severe economic vulnerabilities or instability, poverty reduction and growth may be most effectively achieved if aid is first used to address these vulnerabilities and instabilities, and then to expand spending.
These considerations raise questions on the advice the IMF gives to member countries about the timing and extent of using aid. Further questions are how aid volatility, capacity constraints, or macroeconomic stability shape these recommendations. The IMF has recently clarified the principles for its advice on the use of aid: the IMF supports the full use of aid over time, taking into account the need to safeguard macroeconomic stability and limits on productive spending. 2 This supportive overall approach still leaves the question of what has been the Fund's actual advice to countries receiving aid. This question is particularly relevant in the case of countries with economic programs supported under the IMF's Poverty Reduction and Growth Facility (PRGF), not only because these programs play a catalytic role in unlocking aid, but also because the goal of these programs is to support countries achieve those very objectives to which aid is functional: to reduce poverty and enhance growth.
The objective of this paper is to study the extent to and pace at which PRGF-supported programs allow aid to be used over time. Specifically, the paper studies the extent to which an increase in aid is allowed to be spent through an increase in the fiscal deficit (net of aid) and absorbed through an increase in the current account deficit (net of aid). Also, the paper studies how considerations about macroeconomic stability influence programmed spending and absorption of aid. The paper takes both a short and a long run perspective and studies whether programs allow to spend and absorb aid immediately, or to smooth it over time. Finally, while the paper focuses mainly on the programmed spending and absorption, i.e., the plans for spending and absorbing aid yet to be received, it also looks at actual spending and absorption of aid.
The paper uses data from IMF program documents to estimate reduced forms models. The dataset was constructed by collecting data from all the staff reports for the request or a review of all PRGF-supported programs approved since the inception of the PRGF in1999, until end-2007. The dataset allows tracking Fund's projections and economic programming for 378 episodes of program requests or reviews. If the Fund were following a rule of thumb to recommend how much aid should be spent and absorbed, this dataset would allow to infer this rule.
The paper shows that PRGF-supported programs allow countries to use most or almost all increases in aid within a few years, that is the use of aid is programmed to be smoothed over time. Because there are several valid ways of examining these issues, the study presents a range of estimates, looking at the key questions from different angles. For example, the paper finds that, on average, 70 percent of aid is programmed to be absorbed and more than 80 percent is programmed to be spent over just two years. When aid is expected to decrease, programs do not ask for an immediate downward adjustment in spending, thus supporting expenditure smoothing in managing volatile aid inflows. There is weak evidence of the existence of simple thresholds for inflation or reserves coverage that may affect the programmed use of aid. Analyzing possible thresholds, the strongest result is that programmed spending may drop once inflation exceeds 15 percent. Finally, the paper finds that, on average, programs do not hamper the actual use of aid: spending and absorption are roughly the same in countries with and without a PRGF-supported program.
A seminal paper on the spending and absorption of aid by Berg et al (2007) noted that the textbook response to aid involved full spending and absorption, but also identified circumstances under which it is recommendable that aid is only partially spent and/or absorbed.
3 This study also presented evidence from selected case studies on the actual use of aid in countries with IMF programs. A subsequent study by the IMF's Independent Evaluation Office (IEO) on the empirics of spending and absorption of aid found that programmed spending and absorption in SSA countries with a PRGF-supported program is rather limited. 4 A paper by Aiyar and Ruthbah (2008) found that the actual spending and absorption of aid in SSA countries with and without a PRGF-supported program is lower in the short than in the long run. Our paper complements these earlier studies in three ways. First, it uses a new and comprehensive dataset that includes observations about actual and programmed outcomes. Second, it analyzed the programmed use of aid over a longer time horizon, thus recognizing the idea that aid should be fully used, but smoothed over time. Third, it estimates absorption and spending in a more elaborate way, including controlling for factors other than aid that can affect the programmed response in the fiscal and current account deficits net of aid.
The paper develops as follows. Section II clarifies the concept of aid and describes some facts about aid flows to low-income countries. Section III describes the theoretical framework that should guide recommendations on the spending and absorption of aid. Section IV introduces key elements of the methodological framework that guides the analysis, and Section V presents the estimation results using various approaches and alternative models. Section VI concludes. Details about the dataset, the methodology, and the results are presented in the Appendixes.
II. BACKGROUND Aid
From a macroeconomic perspective, aid is a transfer of resources from donors to a recipient country. Aid can take various forms: it comprises both grants and loans, and both budget support and project financing, and it may or may not be channeled through the government budget in the recipient country. 5 An important recent development in the provision of aid has been the accelerated delivery of debt relief, which have greatly alleviated debt service costs in many recipient countries.
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Consistent with the macroeconomic perspective described above, and reflecting the availability of data, this paper takes a pragmatic approach to the measurement of aid and includes all official net transfers and loans under the concept of aid. Basically, net official borrowing is added to official transfers/grants, and interest payments to official creditors are deducted from them. This paper also includes the flow component of so-called exceptional financing-essentially, the part of debt relief that is not used for clearing arrears, and that is thus available to pay for imports or debt service.
7 To summarize, the paper defines aid on a cash basis as the net transfer of financial resources from donors to recipient countries.
While overall average aid flows to PRGF eligible countries in percentage of GDP has remained rather stable in the last 15 years, there has been an increase of aid at the beginning of this century (see left panel of Figure 1 ). This increase, which was mainly driven by debt relief in the context of the HIPC Initiative and-especially in 2006--MDRI, now seems to have come to a halt. An important feature of aid is its high volatility and unpredictability, which has been documented extensively.
8 On average, a PRGF-eligible country can expect that aid will vary about 5 percentage points of GDP with respect the average aid that it received in the previous 5 year, and the average deviation is higher than 10 percentage points of GDP for about one in four countries. 
IMF programs
This study focuses on the use of aid as envisaged in economic programs adopted by the authorities and supported by the IMF under a PRGF arrangement. The PRGF is the main vehicle by which the IMF provides concessional financial support to countries' poverty reduction and growth strategies.
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A PRGF arrangement typically covers a three-year period and sets macroeconomic objectives for the medium-term. During the arrangement a sequence of updated economic programs is presented to the Board of the IMF: the first when the arrangement is requested, and subsequent ones when performance under the programs is reviewed. Program reviews are conducted, in principle, every half-year. These updated economic programs include both quantitative fiscal and balance of payments projections for the current and next year(s), and a set of program conditions. The fiscal and balance of payment projections are consistent with the effects of the policies that the authorities intend to implement and that the IMF agrees to support. The program conditions help ensure and track progress in implementing these policies, with the aim of maintaining macroeconomic stability, and promoting growth and poverty alleviation. Also, meeting the conditions unlocks the scheduled disbursements by the IMF.
Program projections and conditions implicitly define the programmed use of the expected aid inflows. Programs typically set a floor on the build up of international reserves by the central bank and a ceiling on some measure of the fiscal deficit or of fiscal financing. These floors and ceilings determine how much room there is to use projected aid to finance higher net imports and aid-based fiscal spending.
The actual use of aid may deviate substantially from what was planned under PRGFsupported programs. First, program conditions set one-sided boundaries that leave room for more restrictive actual policies; for example, actual reserve accumulation is often higher than the floor set under the program. Second, conditions do not apply to the broad aggregates that are the focus of this study. This means that even when program conditions are met exactly, the actual fiscal and current account deficits net of aid could be smaller (or larger) than projected, for example, because the capital inflows, which help finance the current account deficit, turn out to be different from what was expected. Finally, programs generally include a mechanism that automatically adjusts program conditions to accommodate greater or smaller than expected aid inflows. Specifically, as it is known that actual aid disbursements often deviate from the amounts foreseen in program projections, most programs allow for higher spending in case of unanticipated aid windfalls-especially in case of higher grants-and they do not require lower spending to offset all of aid shortfalls-generally through higher domestic financing.
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III. CONCEPTUAL FRAMEWORK
The analytical framework of 'absorption and spending of aid increases' suggested by Berg et al (2007) distinguishes two dimensions of the macroeconomic impact of aid increases: the current account response is measured by a ratio of aid absorption; the fiscal response is measured by a ratio of aid spending.
The absorption ratio describes the degree to which an increase in aid is used to finance a widening of the current account deficit (excluding aid). An increase in aid inflows can be used either to pay for an increase in the current account deficit (excluding aid), or to increase the net foreign assets held by the economy. 11 In the first case, the additional aid resources are used immediately to finance a transfer of real resources to the country; in the second case, the additional resources are 'saved' to allow for additional transfers of real resources sometime in the future. The choice between these two options is an inter-temporal one and it can be partial.
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Similarly, the spending ratio describes the degree to which an increase in aid that is channeled through the government budget is used to finance a widening of the fiscal deficit (excluding aid). For the inter-temporal allocation of additional fiscal resources stemming 10 See IMF (2007), section III.D. 11 In developing countries such an increase in net foreign assets most often takes the form of additions to international reserves held by the monetary authorities. It could, however, also include foreign net assets held by the private sector, in which case it would show up as a financial outflow in the balance of payments. 12 In developing countries whose capital account is in practice closed, the aid absorption outcome can be entirely determined by the central bank through the sale of the foreign exchange it received when the aid is disbursed.
from an increase in aid, the fiscal authorities face two basic alternatives. The additional aid can be used either to pay for an increase in fiscal deficit (excluding aid), or to substitute for domestic financing. In the first case, the additional fiscal resources provided by donors are used immediately to finance a net fiscal expansion; in the second case, the additional resources are saved to give more room for fiscal expansion sometime in the future.
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The choices about the level of spending and/or absorption of aid are intertemporal, and have important effects on the economy and the private sector.
• If the fiscal deficit moves in line with the current account deficit, the increased fiscal net demand is met by increased net imports. In this case the spending and absorption are the same.
• However, when the central bank sells more aid-based foreign exchange than is needed to finance higher government spending, the domestic debt and/or money supply is reduced. As a result, the interest rates and/or inflation decrease, private investors crowd in, and the fiscal deficit widens by less than the current account deficit. In this case, absorption is greater than spending.
• Conversely, when the fiscal deficit increases but the aid is kept in the central bank's reserves, the fiscal expansion is, de facto, covered by higher domestic financing. As a result, interest rates and/or inflation increase, the private sector is crowded out, and the fiscal deficit widens more than the current account deficit does. In this case, spending is greater than absorption.
14 The key question is not whether aid is fully spent and absorbed in the short run, but whether aid is fully used over time. As a first round of approximation, aid should be fully spent and fully absorbed, that is, aid should finance a one-to-one widening of the current account deficit net of aid and a corresponding widening of the fiscal deficit net of aid. However, the optimal extent and timing of absorption and spending depends on many other factors, including aid volatility, spending capacity, national priorities about current and future consumption, and macroeconomic vulnerabilities.
When aid is volatile, smoothing the spending and absorption of aid over time is an important element of macroeconomic management. 15 Certain types of expenditure imply a multi year commitment, either because they create financing needs in the future (for example, the 13 Whereas the aid absorption outcome can be determined by the central bank, the aid spending outcome is determined by the fiscal authorities.
14 The relationship between the increase in the fiscal and in the current account deficits reflects the fact that-in equilibrium-net exports are equal to the sum of private saving and public saving, minus private investments.
opening of a school implies a commitment to pay teachers' salaries also in the future), or because they need to be provided on a regular basis in order to be effective (for example, efforts to eradicate malaria may need to be sustained over many years). In this context, it might be optimal not to spend all of an aid increases at once, but to smooth it over time within a medium term budget framework, and if aid is indeed spent over time, in principle, it should be absorbed over the same time span. In these cases, the observed spending and absorption of aid will be lower in the short run (e.g. a year) than in the long run (e.g. two or three years).
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Macroeconomic vulnerabilities can also justify the delayed use of aid increases.
17 When capacity constraints are severe or inflation is high, an increase of expenditures might exhaust productive capacity from the economy and create (or exacerbate) inflationary pressures. Also, the higher the domestic debt is, the higher the associated interest payments are, and the more expensive it is to roll it over. In these cases, a temporary policy of absorbing but not fully spending aid can help reduce the costs associated with inflation or high levels of domestic debt, in order to bring the country to a situation where all aid can be used without endangering stability. Similarly, when reserves are low, a prudent temporary strategy may be to use part of aid increases to build up a reserve buffer that would allow to maintain spending in case of future adverse shocks, including aid shortfalls.
A preliminary study of the way in which inflation and reserves levels shape the programmed use of aid increases was included in the IEO (2007) report. This study focused on the sameyear use of aid increases in macroeconomic frameworks underlying PRGF-supported programs in Sub-Saharan Africa between 1999 and 2005. It estimated that programmed absorption was almost full only in countries where initial levels of international reserves were above 2.5 months of imports. At the same time, it estimated that programmed spending was complete only in case of inflation levels below 5 percent. Table 1 summarizes the findings of this study. However, no study so far has considered the extent to which PRGF-supported programs allow aid to be used over time. For instance, the IEO studied spending and absorption over one year only, while Aiyar and Ruthbah (2008) focus only on actual absorption and spending. Our paper fills this gap, and shows that aid is programmed to be used over time rather than immediately as it is received.
IV. METHODOLOGY
The objective of our paper is to estimate the programmed spending and absorption of aid over time in PRGF arrangements. The paper studies the extent to which inflation and reserve adequacy affect programmed spending and absorption. The main focus of the paper is not on the actual spending and absorption of aid; rather it is on how much spending and absorption is incorporated in the program design in countries that have a PRGF program in place. Nonetheless, the paper also studies whether PRGF arrangements affect the actual spending and absorption of aid.
The basic approach
The paper uses econometric techniques to estimate how much of the programmed changes in the nonaid fiscal balance is explained by the expected increase in aid (spending), and how much of the programmed change in the nonaid current account balance is explained by the expected change in aid (absorption). The observations are derived from PRGF staff reports as described below. 18 All estimates are based on reduced form models and on pooled regressions, as the structure of the data makes panel techniques less reliable (see Appendix III).
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The paper adopts the definition of spending and absorption described by Berg at al. (2007) and used by other studies, such as the IEO (2007) and Aiyar and Ruthbah (2008) . In line with the IEO (2007), the paper assesses econometrically how spending and absorption, as foreseen in PRGF-supported policy programs, depends on inflation and reserves. In line with Aiyar and Ruthbah (2008) , the paper also reports estimates of the actual spending and absorption of aid, and studies whether these are different in those years when a country has a IMF program in place.
However, our paper goes well beyond these previous studies in several important respects:
• First, it is based on a new and comprehensive database for all countries with PRGF arrangements (see below). The IEO study considered only a subset of Sub-Saharan African countries for which it found available data.
• Differently from the IEO (2007), it isolates spending and absorption by controlling for variables, other than aid, that can still explain a change in the programmed fiscal and current account deficits.
• In addition, it estimates the use of aid over time. The IEO study focuses on the use of aid increases within the same year the extra money is received. As discussed above, if smoothing of aid flows plays a role in program design and/or if aid is spend with a time lag, an analysis limited to same-year use of aid may seriously underestimate the eventual response.
• Also, it considers the policy response to both increases and decreases in aid. This is highly relevant in light of the high aid volatility, with large swings in aid in both directions, without a clear trend toward scaling up.
• It presents a more in-depth analysis of possible threshold levels of inflation and reserves that might shape the programmed use of aid.
• Finally, it complements the analysis of the impact of changes in aid, by estimating the link between the level of the fiscal and current account balances and the level of aid.
Key variables
Within our dataset, aid is constructed as the net foreign financing including grants, debt relief, and the flow component of exceptional financing. Exceptional financing accounts for the resources that are implicitly made available by debt relief (see Appendix I for a formal definition). 20 For consistency, we calculate aid on this basis separately for the balance of payments and government finances. This allows to distinguish between the total aid received by a country and the part of aid that is channeled through the budget.
The current account deficit net of aid is computed by subtracting the current account components of aid (official transfers net of interest payments) from the current account deficit. Similarly, the fiscal deficit net of aid is obtained by subtracting grants net of interest payments on external debt from the fiscal deficit. Both aid and the fiscal and current account deficits are expressed as a share of GDP.
The dataset
In line with the focus on programmed spending and absorption, the dataset consists of data from the staff reports on the request and review of all PRGF programs that have been approved over 1999-2007. In our dataset, the observational unit is the country. For each country, an observation is made whenever a document was issued. As explained in Section 2, a program document is a record of every instance in which projections were formally agreed upon with the authorities and presented to the Board of the IMF in the context of a program.
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By the nature of PRGF-supported programs, the dataset is not a balanced panel. As an example, consider Benin and Nepal. During the period of interest, Benin completed a threeyear PRGF arrangement (which started in 2000) and completed the first and second reviews under a second PRGF arrangement. Hence, we collected data about Benin from 10 documents (two requests, six reviews under the first program, and two reviews under the second program). Each of these documents correspond to an observation. On the other hand, Nepal had only one arrangement during 1999-2007, which started in 2003 and the fifth review of which was concluded at end-2007. For Nepal, we therefore collected data from 6 documents (the request, and the five reviews). The total dataset comprises observations from 369 documents, pertaining to 51 countries.
From each document and for each variable, we collected as many years as possible of available data, spanning 1996-2010. This allowed us to collect at most three years of actual data for the oldest (1999) document, and at most three years of projections for the most recent (2007) A simple rule was adopted to separate actual data from program projections. While the database uses annual data, program documents are issued throughout the year, setting program conditions for several quarters into the future (in principle, at least a year out). This raises the question of what calendar year is considered to be the first year of program projections. Given that our underlying questions concern how IMF programs have guided and possibly constrained the use of aid, this should be the calendar year most affected by the program. On this basis, and given that budgets are generally formulated before the start of the year, we considered the first year of program projections in a staff report to be the last calendar year of which at least two quarters were covered by program conditionality. For instance, although Benin requested its first PRGF in July 2000, the request included conditionality up to June 2001; therefore, 2001 (and not 2000) was selected to be the first program year.
V. RESULTS
There is strong evidence suggesting that PRGF-supported programs allow most or almost all aid to be used over time. In presenting this evidence, we will discuss a range of alternative models. The first model is very simple, and comparable to the one used by the IEO (2007) . Subsequent models are more elaborate, in order to address various dimensions of the use of aid.
A. Spending, Absorption, and Smoothing of Aid Increases in PRFG Programs
Focusing on cases where aid is projected to increase, a first snapshot of the data suggests that about half of an aid increase is programmed to be spent and absorbed within the year the aid is received. The left and right panels of Figure 1 show a scatter plot of the programmed increase in the fiscal and current account deficits (net of aid), against the programmed increase of aid. 22 The panels also show the OLS regression line between these variables. The plots point to the presence of a strong and positive relationship between the programmed increase in the deficits net of aid, and the programmed increase in aid. Table 1 shows the estimated coefficients of the corresponding regressions: spending is about 49 percent, and absorption is about 48 percent. These estimates can be compared with those by the IEO, which found that about 27 percent of aid increases is spent in one year, and about 64 percent is absorbed in one year (IEO 2007, page 42) . Notes: 1/ Rejection of "H0: coefficient = 0": *** at 0.01 level, ** at 0.05 level, * at 0.1 level. 2/ Derived from BoP or fiscal data, respectively 3/ The sample is restricted to increases in aid, and as described in Tables III.2 and III.3 of Appendix III.
However, the simple regressions of Table 1 do not allow to estimate the spending and absorption over time. First, by looking only at the programmed changes within a year, this regression cannot capture the current effect of aid changes that were not absorbed or spent in previous years. Second, this regression does not estimate spending and absorption accurately because it ignores those factors other than aid that can still systematically affect the programmed change in the fiscal and current account deficits net of aid. For example, concerns about inflation might systematically induce the IMF to recommend, possibly, a fiscal tightening irrespective of the expected change in aid. Incorporating multi-year effects and additional variables allow to estimate the amount of smoothing, and to obtain more precise estimates of spending and absorption. The results of the complete equations for the programmed use of aid increases are summarized in Table 2 and presented in Appendix III (Tables III.2 and III. 3). 
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Absorption Regression
Increase in CA deficit
Spending Regression
Increase in fiscal deficit
To estimate the amount of smoothing, the lagged change in aid is included in the regression. The lagged change in aid allows to estimate how much of the programmed widening of the fiscal (or of the current account deficit) is explained by the use of aid changes that were not spent (or absorbed) in the previous year. A positive coefficient on the lagged change in aid implies that there is smoothing. In this case, the sum of the coefficients on the programmed and lagged change in aid roughly indicate the total amount of an aid increase that is spent (or absorbed) over a two year period (see Appendix II for details).
Including the lagged change in aid provides evidence of smoothing in both absorption and spending. Specifically:
• 69 percent of a programmed increase in aid is absorbed in two years. The coefficient on the expected change in aid indicates that 56 percent of the expected increase in aid is programmed to be absorbed in the first programming year, whereas the coefficient on the lagged increase in aid indicates that 13 percent of the past increase in aid is to be absorbed in the first programming year (Table 2 , column 1). Moreover, one cannot reject the hypothesis that the sum of these two coefficients is 70 percent.
• 84 percent of a programmed increase in aid is allowed to be spent in two years; specifically, about 58 percent is programmed to be spent immediately, and about 26 percent in the following year (Table 2 , column 4). Even accounting for the feedback effect of the lagged fiscal expansion, spending remains about 70 percent in two years (see below and Appendix II).
An alternative method for analyzing smoothing in the use of aid is to consider a regression over two-year periods. This regression considers the cumulative increase of the programmed fiscal deficits over a two-year period and the projected increase in aid over the same period.
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For the case of spending, this regression confirms that the spending of aid over a two-year period is over 80 percent (Table 2 , column 6). The importance of medium term budgetingwhich means that changes in the fiscal deficit are programmed for a time horizon that is longer than one year-provides an economic ground to this estimates. For absorption, the regression over a two year period points to a lower degree of absorption than the regression with lagged effects (Table 2 , column 3). However, this result appears less credible and relevant than the result of the previous absorption equation, as programming absorption twoyear into the future has no operational significance. Indeed, differently from fiscal policy, where medium term budgeting makes two-year programming significant, monetary programming has a more short-term horizon.
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Controlling for other variables suggests that concerns about fiscal consolidation and reserve adequacy can dampen the programmed spending and absorption of aid (see Box 1). For the spending regression, there is evidence that higher past overall fiscal deficits induce to program a lower increase in the fiscal deficit net of aid; specifically, a difference of one percent of GDP in the lagged overall fiscal deficit seems to imply that the programmed expansion in the fiscal deficit net of aid is about 0.2 percent of GDP lower. Furthermore, the significant coefficient on the lagged change in the fiscal deficit confirms a concern for stabilizing the deficit over time: if the deficit net of aid increased 1 percent of GDP in the past, a reduction of about 0.2 points of GDP is programmed. Surprisingly, inflation does not affect the programmed increase in the fiscal deficit net of aid in the programming year, but it does affect the increase in the deficit over a two-year horizon: one percent higher inflation implies a lower increase in the deficit by 0.1 percent of GDP. Reserves coverage affects the programmed increase in the current account deficit net of aid: a positive difference in reserves equivalent to one month of imports induces an increase in the programmed current account deficit net of aid by about 0.2 percent of GDP.
Box 1: Control variables
For the spending regressions, the following variables are controlled for:
• The lagged change in the deficit net of aid: this captures either the indirect effect of past aid, or concerns about keeping the level of the deficit stable. A positive coefficient implies that there is persistence in the increase in the deficit net of aid. In this case, aid affects next year's deficit not only directly, through the part that is not currently spent, but also indirectly, as the current increase in the deficit will persist over time. A negative coefficient implies that programs aim at keeping the deficit net of aid stable over time, programming a reduction after an expansion.
• The lag of the overall fiscal deficit: this captures concerns about fiscal consolidation. A negative coefficient implies that the reduction in the deficit net of aid is programmed to be larger the greater was the overall fiscal deficit in the past.
• Real GDP growth: this captures the cyclicality of fiscal policy. A negative coefficient implies that higher deficit is programmed when growth slows down.
• The lag of the inflation rate: this captures concerns about the impact of fiscal policy on internal macroeconomic stability. A negative coefficient implies that the higher past inflation is, the larger the programmed reduction in the fiscal deficit.
For the absorption regressions, the following variables are controlled for:
• The lagged change in the current account deficit net of aid (with a similar interpretation as for the fiscal balance in the spending equation).
• The lag of the overall current account deficit (same interpretation as the lag of the overall fiscal deficit in the spending equation).
• The lag change in the terms of trade: this captures concerns about adjusting to past exogenous shock. A negative coefficient implies that past shocks are allowed to be passed to the economy through an increase in the current account deficit net of aid.
• The change in the overall fiscal deficit: this captures either concerns about the effects of fiscal policy on external macroeconomic stability (negative coefficient), or considerations about the demand pressures generated by fiscal policy on the current account (positive coefficient).
• Per capita GDP relative to that of the US: this captures concerns about a country's vulnerability, as countries with a higher per capital income can be expected to be more resilient to shocks. A positive coefficient implies that a larger increase in the account deficit is programmed for countries of higher income.
• The lag of reserve coverage in terms of months of imports: this captures concerns about external stability, in particular reserve adequacy. A positive coefficient implies that a larger increase in the current account deficit is programmed for countries where the reserve position is higher.
All pertinent variables are expressed in percent of GDP.
There is no evidence of differences in spending and absorption for countries of Sub-Saharan Africa. Indeed, the coefficient of the interaction between aid increase and a dummy for SSA countries is not significantly different from zero (Table 2 , columns 2 and 5). Finally, although important, country specific effects do not alter the results in the case of spending while they do somewhat in the case of absorption (see Appendix III for details).
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Treatment of positive and negative changes in aid
Focusing on positive changes in aid only provides a partial, and possibly misleading, picture of the use of aid. As aid is volatile, with sizable increases and decreases, the treatment of both should be considered. Aid volatility provides a valid rationale for the less than complete spending and absorption of swings in aid in both directions, especially in the short-run, as this allows to stabilize fiscal spending and nonaid current account over time. In particular, less than complete reductions in spending and net imports when aid falls-by tapping the foreign exchange reserves built up in previous years-can provide an important buffer to help safeguard spending priorities. This also raises the question of whether the programmed response to changes in aid is symmetric, that is whether the programmed reduction in the deficit when aid decreases is symmetric to the increase that is programmed when aid is expected to increase. Looking at both directions of changes in aid allows to answer this question.
Our regressions indicate that the aid decreases are treated symmetrically to aid increases in the case of absorption, but asymmetrically in the case of spending. And there is further evidence of smoothing for both spending and absorption (Table 3, and Table III .4 in Appendix III). The treatment of decreases in aid is controlled by interacting the expected change in aid with a dummy that takes value one if the expected change is negative. Specifically:
• The equations for both spending and absorption show similar results as the equations of the previous sections. The eventual absorption ratios (adding up the coefficients for the same-year and the lagged effects) remains about 0.72 and the eventual spending remains about 0.82 (Table 3 , columns 1 through 3).
• Spending and absorption coefficients below 1 imply that when aid is expected to change during the program year, program design does not ask for an immediate full adjustment of the current account or fiscal deficits, but for a smaller change, thereby smoothing the adjustment over time;
• For absorption, the response to increases and decreases in aid appears to be symmetric, as the coefficient of the interaction term is not significant;
• For spending, however, the response to increases and decreases in aid is asymmetric over a one-year horizon, but symmetric over a two-year horizon (Table 3 , columns 2 and 3). In particular, the negative sign of the interaction term suggests that there is an expansive asymmetry: if aid is expected to fall over the program, the programmed tightening of the fiscal deficit net of aid is smaller than the expansion that is allowed when aid increases. 
Spending regression
Increase in fiscal deficit
The degree of symmetry in the programmed response to aid changes may reflect the expected aid pattern. A symmetric treatment may make sense, in particular, if aid inflows are expected to remain broadly stable, in terms of GDP, over time. In this case, increases or decreases from one year to the next reflect the annual oscillation of aid inflows around their long run average. By contrast, if aid inflows are expected to follow an increasing trend over time, there would be a case for the programmed spending and absorption of aid increases to be larger than that of aid decreases, thereby limiting the need for fiscal contraction in response to a decline in aid that is expected to be more than offset over time.
Aid Projections
An analysis of programmed changes in aid shows that aid is projected to follow an upward trend, with a partial reversion of recent changes in the level of aid (as a share of GDP). Our dataset not only allows to study programmed spending and absorption of aid, but it also how aid projections evolve over time. Figure 2 and Table 4 show the relationship between programmed changes in aid and past changes in aid. The positive constant in the regressions corresponds to an estimated upward trend in projected aid that is close to 1 percent of GDP for the program year. The negative coefficient for the lagged (i.e., last year's) change in aid means that aid changes are not considered to be fully permanent. In particular, under a program, if aid increased in the immediate past then (i) the expectations about long run aid are revised upwards, but not in full; and (ii) aid inflows are expected to fluctuate around the revised long-run average, with the size of the fluctuations decreasing over time. 28 However, note that for balance of payments aid, this relationship is not strong, as evidence by the very low R-squared. 28 To see this, let us consider the regression for fiscal aid. Assume that aid inflows in the budget were 0 in the past. One year before the program, aid inflows increase to 10 percent of GDP. Applying the regressions results, the aid inflows expected for the first year of the program would then be 7.5 percent of GDP, or a decrease of 2.5 percentage points (that is, the coefficient, of -0.33, times the lagged change in aid, of 10 percentage points, plus the constant 0.8). If this expectation is realized, in the second year of the program aid inflows would be expected to reach 9.1 percent of GDP, an increase of 1.6 percentage points (that is, -0.33 times -2.5, the observed decrease in aid, plus the constant). Iterating, one obtains an harmonic series for aid that oscillates around an increasing trend.
During 1999-2007, aid projections under PRGF programs were, on average, overly optimistic. The programmed BOP and fiscal aid inflows were, on average, 1.4 and 0.7 percent of GDP, respectively, higher than the actual respective inflows. Behind these averages, was a particular pattern: a simple regression of the actual aid received by countries and the programmed aid inflows for the same calendar year suggests that IMF programs have a tendency to be overly pessimistic when they project low levels of aid, but they tend to be overly optimistic when they project large aid inflows. 29 This holds true for both fiscal and BOP data. This pattern can be seen in both the below graphs and in the table of regressions results (Figure 3 and Table 5 ). 
Thresholds in Programming the Use of Aid
An important question is whether there are thresholds for inflation and reserves that trigger a reduction or an increase of the programmed spending and absorption ratios. The regressions of the previous sections analyzed whether concerns about internal and external stability affect the programmed increase in the fiscal and current account deficits independently on the expected increase in aid. The question then arises of whether there exists an inflation level above which programmed spending is systematically reduced, and whether there exists a level of reserves coverage above which programmed absorption is systematically increased.
30
As discussed above, the IEO report found evidence that simple thresholds of this kind have indeed guided IMF programs. IMF staff, however, have argued that program designed is based on a country-specific analysis that involves a wider range of considerations.
31
A careful analysis provides little evidence of simple threshold effects on the programmed spending and absorption of aid. The existence of such thresholds were estimated by including in the spending and absorption regression an interaction term between the increase in aid and a dummy variable that takes value of one if inflation (coverage) is above the threshold, and zero it is below. A grid search was then conducted to find the threshold that maximizes the R-squared of the regression, within a specified interval. Figure 4 shows the R-squared of the spending and absorption regressions as a function of the thresholds for inflation and coverage. The graph shows that these relationships are not concave, there are many local maxima, and there is little variability of the R-squared across different local maxima. All these factors suggest that, controlling for other control variables, it is hard to find evidence for the existence of such thresholds. There appears to be weak evidence of a threshold for coverage of 2.9 months of imports. The grid search suggests that the threshold that maximizes the R-squared is 6.6 months of imports. However, in the regression associated to this threshold the coefficient of the interaction term is not significantly different from zero (see column 6 of Table III .3 in Appendix III). However, the left panel of Figure 4 shows that the second-highest R-squared corresponds to a threshold of 2.9 months of imports. The regression associated to this threshold produces a coefficient on the interaction term that is positive (0.36) and different from zero (Table 5 , column 1) although it is significant at the 10 percent level only. This coefficient would mean that if reserve coverage is below 2.9 months of imports, two year absorption is 46 percent (the sum of the coefficient on aid and lagged aid), whereas absorption increases to 81 percent if coverage is above 2.9 months of imports.
For spending, there is stronger evidence that spending drops if inflation is above 15 percent. The grid indicates that the highest R-squared corresponds to a threshold of 15.7 and, in the regression associated to this threshold, the coefficient of the interaction term is significantly different from zero (Table 6 , column 2; see also Table III .2 in Appendix III): if inflation is below 15.7 percent, spending would be about 87 percent, whereas it drops to 53 if inflation is above 15.7 percent.
These results indicate that while program design is not based on simple rules, certain levels of vulnerability indicators raise heightened concern, that can lead to a more cautious stance of the programmed macroeconomic policies. 
Actual spending and absorption of aid increases
The analysis so far raises the question of how actual spending and absorption compare with the programmed spending and absorption. Table 7 summarizes the results of the regressions that explain actual fiscal and current account balances for the countries in our dataset for the entire period 1996-2007, that is even for years when these countries did not have a program (see also Tables III.5 and III.6 in Appendix III). This analysis suggests that actual spending of same-year aid is full, and that there is no smoothing of aid (Table 7 , column 4). By contrast, estimated actual absorption of the aid received in the first programming year is lower than programmed absorption, 32 percent; and, there is no evidence of smoothing (Table 7 , column 1). These results are in stark contrast with Aiyar and Ruthbah (2008) , which finds that actual spending is 56 percent in the short run and above 100 percent in the long run, whereas absorption is 50 in the short run and 83 percent in the long run. The overall result is, however, consistent with the case studies presented in Berg at al (2007) , which suggested that, in many cases, aid is spent but not absorbed.
The presence of a program does not appear to affect actual spending and actual absorption. The regressions include an interaction term between aid and a dummy that is equal to one in those years when a country had a program. The coefficient on the interaction term is not different from zero, implying that neither actual spending nor actual absorption are significantly affected by the presence of a PRGF-supported program (Table 7 , columns 2 and 5). 32 For absorption these result are obviously consistent with standard program design, which sets a floor on the accumulation of reserves, allowing the monetary authorities to raise reserves further, and thereby limit actual absorption to be less than programmed. For spending, it suggests that the program limits do not impose a binding constraint on the expansion of the broader non-aid fiscal deficit. Of course, these program limits could nonetheless guide the way the program is financed, for example, to help ensure debt sustainability, and avoid risks of crowding out or monetary financing.
Aid surprises-defined as increases in aid that were not anticipated during the programming period-seem to be absorbed and spent to the same extent as the aid that has been foreseen under the program (Table 7 , columns 3 and 6). Notes: 1/ Rejection of H0: coefficient=0: *** at 0.01 level, ** at 0.05 level, * at 0.1 level. 2/ Derived from BoP or fiscal data, respectively 3/ The sample is restricted to increases in aid, and as described in Tables III.5 and III.6 of Appendix III.
Spending regression Absorption regression
Increase of fiscal deficit Increase of CA deficit
B. Alternative Model in Levels
As a robustness check, the spending and absorption of aid inflows is also estimated, in level terms (as a percent of GDP), in rather than in terms of changes,. When using the level of aid inflows instead of changes, the regression coefficients measure the fraction of the aid inflow that is programmed to be absorbed and spent over time.
The estimated spending is about 76 percent of same-year programmed aid. Accounting for the fact that an increase in the deficit is persistent over time (using formula (3) of Appendix II), long run spending is estimated to be 73 percent.
33 Also, there is weak evidence that there is a threshold for inflation of 3 percent: long run spending would be full if inflation is below 3 percent, and 66 percent if inflation is above 3 percent (Table 8, and Table III .6 in Appendix III). Consistent with the findings in the previous sub-section, actual spending is higher than programmed spending, but there is no evidence that spending is smoothed over time.
Estimated absorption is about 50 percent of the same-year programmed aid, but it is full over the long run (Table 8, and Table III .7 in Appendix III). There is no evidence for the existence of a threshold for reserves coverage that may affect programmed absorption, and actual absorption is lower than programmed absorption. 
VI. CONCLUSIONS
Overall, this paper provides compelling evidence that PRGF-supported policy programs have accommodated the spending and absorption of most or almost all available aid or aid increases by low-income recipient countries, while smoothing the use of aid over time. While no single number can do justice to the many complexities and caveats involved, most estimates of the eventual spending and absorption ratios range between 0.6 and 0.9. For example, the paper finds that, on average, 70 percent of aid increases is programmed to be absorbed and more than 80 percent is programmed to be spent over just two years.
The evidence of smoothing of the programmed use of aid over time is important. This finding is confirmed by the significance of lagged aid in the regressions, which testifies to the gradual use of aid over time. Expenditure smoothing is also implied by the finding that fiscal spending and the nonaid current account adjust only partially to both increases and decreases in aid, thereby stabilizing the use of aid over time in the face of high aid volatility. Expenditure smoothing is beneficial as large swings in expenditures can undermine spending effectiveness.
Finally, the paper finds very weak evidence of any simple inflation or reserves coverage thresholds. This points to a much more complex array of influences on program design reacting to specific country circumstances. Also, the paper finds that actual spending and absorption do not depend on whether a country has a PRGF-supported program.
Appendix I: The Dataset
The dataset is available on the IMF's website or upon request from the authors. It includes data from all program documents (request and review) of all PRGF supported programs in existence between 2000 and end-2007, including some programs that were initiated in 1999 under the ESAF and then converted to a PRGF-supported program. Because of lack of data, we excluded the PRGF program approved for Afghanistan in 2007 and the one approved for Cote d'Ivoire in 2007. As a result, the dataset is based on data from 369 program documents pertaining to 51 countries (Table I. 
4).
From each document and for each variable, we collect as many years of data as possible for the period 1996 -2010. This allows to collect at most three years of actual data for the oldest (1999) document, and at most three years of projections for the most recent (2007) documents (Table I. 2). We complement our dataset with variables from the WEO on the terms of trade, and the PPP-adjusted real per capita GDP. Finally, for each document we collect the country to which the document pertains, the month and year when the document was discussed, the first year of programming under the document, and whether the document relates to a request or a review, and which review.
We collected the following data:
Variable 
Derivation of main variables
The proxy variable for net aid inflows is derived from balance of payments data by adding changes in liabilities to official creditors (disbursements-amortization) to official current transfers and capital transfers, deducting external interest payments and-where applicableadding the programmed financing gap and increases in external arrears, rescheduling and other balance of payments or fiscal support. Table I .1 provides a detailed description of the derivation of the aid inflows from the actual variables in the database. The current account deficit excluding aid is derived by excluding official current transfers and interest payments from the current account balance. Table I .2 provides a detailed description of the derivation of the current account deficit excluding aid from the actual variables in the database. The fiscal deficit excluding aid is derived from the difference between expenditures excluding interest payments and revenue excluding grants. Table I .3 provides a detailed description of the derivation of the fiscal deficit excluding aid from the actual variables in the database. 
Specifically, 1 γ represents spending (or absorption) of aid in the fist programming year, 2 γ represents spending (or absorption) of aid in the second programming year.
Alternative model in level
Using the notation in the previous subsection, the model in levels becomes: 
where t u is a zero-mean independent and identically distributed errors terms. This model allows for a clear identification of the short and long-run effect of aid.
In the short run, equation (2) ... 
34 To simplify notation, the sub-index i is dropped. 
Appendix III: Estimation Results
STATA was used for conducting the analysis, which is based on pooled estimations. A preliminary analysis of the data indicates a high degree of heterogeneity in the spending and absorption relationships. As a first step, the programmed change in the current account and fiscal deficits are regressed for each country separately against the programmed and lagged change in aid. Figure III .1 shows the distribution of the estimated coefficients across countries and Table III .1 shows the average and standard deviations of these coefficients. The standard deviation of the absorption coefficients is about 0.8 and the standard deviation of the spending coefficients is about 4.
The high degree of heterogeneity in the data makes it preferable to pool the data and use simple OLS. 36 Panel regressions with homogenous coefficients are likely unreliable, and the structure of the dataset (unbalanced) does not make it feasible to run panel regressions that allow for heterogeneous coefficients (for instance, the Swamy estimator). In any case, the tables report also estimates using fixed effects. 36 See Robertson and Symons (1992) , Griffin (1997), and Baltagi et al. (2003) For some regressions there is evidence of heteroskedastic errors. Hence, robust variance was estimated for all pooled regressions. In fixed effects estimations, standard STATA commands do not allow to run the F-test that the fixed effects are equal to zero. Hence, for fixed effects, the robust option was not used. As our main interest is on programmed spending and absorption, the Ramsey specification test was also performed for only the pooled regressions of programmed spending and absorption. A test that fixed effects are equal to zero was conducted on all fixed effects regressions. The nature of the data does not allow to test serial correlation in a simple way: only in few countries there are enough sequenced observations. Finally, a test on the sum of the coefficient on the increase in aid and the lagged increased in aid, and a test on the long run effect of a change in aid (as defined in Appendix II) were conducted on most regressions.
Several factors help explain the size of the samples in the various estimations. First, in order to obtain the lagged change in aid, data are needed for the two years preceding the programming year. In many cases, these data are not available, accounting for a loss of about 10 observations in the absorption regressions, and 30 in the spending regressions. Second, the equations for the use of aid increases exclude observations in which aid was programmed to decline. The programmed change in aid is negative for about 130 observations in both types of regressions. Third, in the spending and absorption regressions of Tables III.2 through III.6, outliers were identified, and excluded, if the programmed change in the overall deficit and aid exceeded their respective averages by two standard deviations (for the spending regressions, the same principle was applied to other fiscal variables to identify outliers); as a result, about 30 outliers were dropped for the absorption regression, and 38 for the spending regressions. A footnote to each table indicates which observations were kept. Differences in the actual vis-à-vis programmed variables, and the fact that programmed variables are observed twice a year, on average, while actual variables are observed only once a year explain the difference in the number of observations between the regressions on programmed and actual spending and absorption. 3/ In regressions 1 through 6, the sample is restricted to observations where 0 < Δaid < 10; Δaid, lagged >-10; -10 < Δfiscal deficit net of aid, lagged < 10; and the overall fiscal deficit, lagged < 20. In regressions 7 and 8, the sample is restricted to observations where 0 < Δaid < 10; and -20 < Δfiscal deficit net of aid, lagged < 20. 3/ In regressions 1 through 7, the sample is restricted to observations where 0 < Δaid < 10; and -10 < Δcurrent account deficit net of aid, lagged < 10. In regressions 8 and 9, the sample is restricted to observations where 0 < Δaid < 10; and -20 < Δcurrent account deficit net of aid < 20.
Increase in fiscal deficit
Increase in CA deficit 
0.000
Notes: 1/ Robust standard errors are estimated. 2/ Rejection of "H0: coefficient = 0": *** at 0.01 level, ** at 0.05 level, * at 0.1 level. Standard errors in parenthesis. 3/ In regressions 1 and 2, the sample is restricted to observations where -10 < Δaid < 10, -10 < Δcurrent account deficit net of aid < 10. In regressions 3 and 4, the sample is restricted to observations where -10 < Δaid < 10; Δaid, lagged > -20; and -10 < Δfiscal deficit net of aid < 10.
In regressions 5 and 6, the sample is restricted to observations where -10 < Δaid < 10; ανδ -20 < Δ fiscal deficit net of aid < 20.
Increase in CA deficit
Absorption regression Spending regression
Increase in fiscal deficit 3/ In all regressions, the sample is restricted to observations where -20 < fiscal deficit < 30; and -5 < aid inflows < 30.
Fiscal deficit net of aid 3/ In all regressions, the sample is restricted to observations where current account deficit < 70.
Current account deficit net of aid
